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GENETICS

PROBLEMS OF FERTILITY MEASUREMENT
Y. LAL ARORA*
ABSTRACT - All changes in annual fertility rates should not be taken as changes in completed
fertility level, as some of the changes in annual rates may be due to the changes in the structures
of the population. Annual rates may be affected by intrinsic limitations as well as by limitations
due to incomplete coverage and inaccuracy of the relevant data. Problems leading to systematic
errors in fertility rates are discussed in some detail.

The study of fertility has long been a concern of demographers. Results have been encouraging, but there are
some shortcomings, too. Bogue (1969) writes that there
is a comparative scarcity of basic explanations of fertility
changes and differentials. To understand fertility changes,
it is desirable that the problems of fertility measurement
be kept in view. The occurrence of baby boom in this
country has, for example, illustrated that annual and completed fertility measures should be distinguished from
each other. Annual measures give an incomplete picture
of total fertility.
Generally, the problems of fertility measurement can
be broadly classified into two groups:
1. There are inherent limitations in each index regardless of the completeness of coverage and accuracy of the relevant data. For example, an- ·
nual current fertility measures cannot be used to
predict completed fertility patterns. In fact, no
amount of mechanical extrapolation based on
current levels of fertility can enable us to predict
the fertility of women who are now entering
childbearing ages. It does not seem desirable to
make the assumption that each cohort of women
of childbearing ages has the same completed
family size and family building patterns as any
of the previous childbearing cohorts.
2. There are problems of measurement because of
incomplete coverage and inaccuracy of the relevant data.
A measurement procedure consists of a data collection
technique plus a set of rules for using data. Each measurement score can be divided into two parts, a true score
component and an error component. The error component can be further divided into random and systematic errors. Random errors are those which in the long
run would tend to cancel out so that the mean of all such
errors would be zero.
But some errors operate in such a way that they always tend to be either on the higher or the low side: errors such as in enumeration of vital events and population figures. Errors such as these are described as systematic and their mean would not be zero. The magnitude of
this error component is directly related to the reliability,
and hence to the validity, of the fertility rates.
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Two sets of figures are needed for fertility rates - data
for births and for population. Both these can be over-or
under-enumerated. Since both the figures are subject to
systematic errors, the need for devising a better method
for further ensuring the quality and quantity of the events
to be recorded becomes apparent. Hence, there is a need
for research on the problems in enumeration of events
in sample surveys as well as in civil registration.
This paper also seeks to illustrate some of the limitations of the frequently-used fertility measures and the
problems they pose for the demographer. These rates
cannot be used interchangeably under all· circumstances.
Each of the annual rates measures only some specifics
of the total fertility. There are age-specific-fertility rates.
As the name implies, these rates are age - specific, that
is, fertility rates for the different age groups.
The following paragraphs show some of the limitations
of the rates as commonly applied:
Measures of Fertility

Crude birth rate (CBR).
General fertility rates (GFR).
Age-specific fertility rates (ASFR).
Total fertility rate (TFR).
Gross reproduction rate (GRR).
Net reproduction rate (NRR).
Completed family size (CF).
Numbers of children ever born ( CEB).
Child-woman ratio (CWR).
Standardized or adjusted rates. (AR).
CBR = Live births during a calendar year X 1 000
Total population
'
This rate, as the name implies, is crude, because it
does not take into account the structure- age, sex, and
race composition of the population. Because of these
deficiencies, crude rates should be avoided as far as possible. But very often they are the only ones available.
Adjusted rates are more useful for comparison purposes.
GFR = Births during a given period X 1 000
Women 15-49
'
If the age-specific fertility rate is fl, then the crude
birth rate is (SfiCi), where Ci is the percentage of total
population exposure contributed by women of age i. S is
a summation sign. Crude birth rate is a twisted form of
the actual fertility, the twist arising partly from Ci,
namely the age-sex composition of the population. Total
fertility rate is the sum of fl for all the ages. Total fertility rate is a standardized measure because it refers to
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1,000 women at each age group. All (TFR) have the
same age compositions and hence are not affected by the
differences in age composition. Total fertility rate repre~
sents the same population as the general fertility rate, but
the total is a sum over all age groups and takes ·into account the distribution of annual births among women of
various age groups. So total fertility rate is not affected
by year-to-year changes in the proportion of women aged
15-49, given age-specific fertility rates.
Fertility varies with age, so population changes within
the childbearing ages have an effect upon the .~easures of
fertility. The general fertility rate, takes into account only
the effects of changes in the rat~o of women aged 15-49
to the total population. The total fertility rate does not
depend upon the age distribution of women aged 15-49,
once given the age-specific fertility rates. Hence, the
trends of birth rate, general fertility rate and total fertility rates might be different when there are only purely
structural changes in the population and no significant
changes in completed family size. AU of the above measures are based on annual data and hence they are annual
measures of fertility and no more.
Basic fertility measures like crude birthrate, general
fertility rate, age-specific fertility, total fertility rate, and
gross reproduction rate are annual measu·res of fertility.
Annual measures of fertility considered so far a.re all
cross-sectional measures of fertility. They refer to the
childbearing rate in a singJ.e year. Measures like TFR,
GRR, NRR are arrived at ·by visualizing an imaginary
cohort of women subject to these age-specific rates. This
is only an imaginary cohort and might not correspond to
any cohort .in life. This imaginary cohort does not tell
the whole story and at times can be. extremely misleading, as in a baby boom. Further; it. seems desirable to
compare TFR, GRR, and NRR for different nations
where the length of a generation is the same for each nation being compared. Length of.a generation is the average age of mothers at the l?irths of their daughters. If the
length of generation is reduced to half, then the total
fertility would be spread over half the time period and
hence, the annual measures of fertility would ·be inflated
considerably. So, TFR, GRR, or NRR measure reproductivity of a population for the length of a generation.
Trends in these reproduction rates, if computed only on
the basis of current experiences, are not satisfactory indicators of future population growth under all circumstances.
There also are some fertility measures which can be
obtained from census data. One is child-woman ratio:
Number of Children Oto 4 years of age per 1,000 women
of childbearing ages. This measure does not take into
account mortality as well as under-enumeration for the
age group 0-4. Systematic error is evident, as it is assumed that these are equal for the different groups being
compared, or the times being compared. Child-woman
ratio estimates fertility during a five year period preceding the census. Number of children ever born is the average number of children born to a woman during her entire reproductive span, also known as completed family
size.
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Period and Cohort Measures

Period measures of fertility have been- considered so
far. Another measure of fertility is a cohort measure. A
·cohort rate measures retrospectively and gives the fertility
history of a cohort qf woinen up to a specified age. Period
and cohort measures diverge whenever the age distribution of childbearing varies from one cohort to another.
There is no reason to assume that each cohort has the
same distribution of childbearing, particularly during periods of changing fertility. During such periods, in which
a changing age distribution also is implied, some of the
changes in the period rates would be due to the changing
age distribution discussed earlier.
Areas for Further Research

·We know that some of the demographic rates discussed
above are not valid. Validity requires that you really
measure what you say you are measuring. Reliability refers to the consistency or repeatability of the measurement procedure. In fact, sampling errors, non-sampling
errors, biases, unreliability and invalidity are very important sources-of errors, and these should be controlled
to whatever extent is possible since· they seem to affect
the rates.
Firstly, these rates are not reliable, as we have a rough
estimate of the population "exposed to risk." But reliability is a pre-requisite for validity.
Different sources of demographic data, namely census, surveys and registration, fall into one or the other or
a combination of the following types:
Retrospective (recall)' cross-sectional surveys.
Longitudinal surveys.
Continuous registration system to record events
as they ocx:ur.
There are two elements, survey and registration, to be
considered. For this, it is necessary tci set up two independent agencies; one to conduct surveys and the other
to conduct the registration of the events. Afterwards,
there is the question of matching the events recorded in
both studies, which is not an easy task.
Work a.long these lines has been conducted in some
developing countries. Using these two approaches, it is
possible to record more events and hence come up with
a reliable estimate of vital rates, though still there is a
scope for further improvement in the rates. Surveys are
extremely useful for getting reliable estimates of vital rates
for countries which lack civil registration. This approach
has been used quite extensively in some of the developing countries. But some scholars have challenged their
usefulness as sources of reliable demographic data. W.
P. Mauldin, in a 1965 report, stated the following considerations for an efficient matching procedure:
Problems of matching are very difficult. There is
no adequately developed theory for determining
what is a match, and procedures developed to date
in matching studies are not fully objective. If the
matching criteria are too rigid (exacting), an event
which has been picked up by both the registrar and
by the survey will sometimes be counted as two
events because the entries about this event differ
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slightly. If, however, matching criteria are too loose,
different events may be considered as the same
event. In general, if matching criteria are too rigid,
one gets an inflated estimate of the total number of
events, and if the criteria for matching are too loose,
one gets an underestimate of the number of events.
Mauldin feels that retrospective surveys are not very useful for reliable estimates of vital rates. However, Som
( 1964) believes these surveys are very useful for getting
reliable rates. These two contradictory points of view
seem to indicate the need for a more systematic approach
to the techniques for fertility measurement.
Surveys rely heavily upon the ability of respondents to
recall the events correctly. Accuracy of data thus collected depends on memory, which is generally selective.
While many of the factors governing memory are beyond
the control of an investigator, he can be helpful in a
memory situation. The accuracy of the informant's reply
is generally ·related to the length of the reference period
and the delineation of the period. The longer the period,
the greater are the chances of memory lapses. Cartwright
(1963) feels that the relative influence of the event is of
importance in recalling it. But the interval between the
occurrence and the interview day also is important.
Errors may arise in two ways:
Events which occurred in the early part of the
reference period may be omitted.
Events which occurred early in the period may
be shifted to the latter part of the reference period.
To have the reference period defined by exact dates
would be useful statistically, but if the period has no
meaning for the informant, it becomes practically useless
in the survey. Hence, it is desirable that the reference
period should be from a well known day to the survey
day. But a meaningful delineation of the start of the period presents much more difficulty, which still needs to
be resolved.
One of the factors likely to affect the accuracy and
relevance of the demographic information obtained is the
relationship of the informant to the person about whom
the information is collected. The more distant the relationship, the less likely is the information to be correct
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and relevant. Last of all, the nature of the questions and
the characteristics of the individual interviewed are quite
relevant in deleting memory errors. In societies characterized by mass illiteracy, the general public does not
have a keen sense of time or distance and, as a result,
some events do not register in the minds of the respondent.
Problems which should be investigated further so as
to establish better understanding of systematic errors in
data collection follow:
Inability of respondents to recall the events correctly.
Inability to remember or biases in reporting the
date for an event.
Optimum recall period for various types of events.
Best reference point in time.
Methods for assessing and adjusting for recall
lapse in fixed reference period surveys.
Effects of male versus female interviewers and
respondents on memory lapses.
"Best" way of ascertaining the occurrence of vital
events in retrospective surveys, if there is some.
Errors due to under-enumeration in census and
registration.
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